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Conservation and management strategies are dependent on reliable species richness
information. Accurate species richness counts, especially for invertebrates, are almost
impossible to obtain from sampling alone, due to the high costs and effort involved. There-
fore, there is a great need to optimize sampling effort to gain maximum information
from minimum sampling duration and intensity. Reliable species richness information is
particularly critical for under-studied, high diversity regions, such as the Cape Floristic
Region (CFR), where biodiversity is threatened by agricultural practices and urbanization.
Ants (Formicidae) form an important part of the fauna of the CFR, especially as seed
dispersers. This study investigated sampling effort options for maximizing ant species
representivity in the region. The specific aims were to determine (i) whether a doubling in
the sample duration significantly increased the number of species captured (ii) the effect of
increased spatial versus temporal sampling effort on diversity estimates and (iii) the effect of
adding an additional trapping method. Sampling was conducted at Elandsberg, Western
Cape Province, from 20 February to 1 March 2004. Pitfall trapping was conducted in two
five-day sessions and tuna-baits were used once. Species rarefaction curves were drawn and
compared using EstimateS. A total of 42 species were captured and asymptotes to species
richness were reached. Doubling of sample duration yielded no significant increase in
species richness and was equally affected in terms of number of species as was doubling the
sampling intensity. However, increasing the number of spatial replicates yielded a higher
turnover in species. Baiting added no additional species to pitfall catches. Therefore, when
sampling ant diversity in the CFR, investing sampling effort within seasons in spatial replica-
tion is likely to be more effective than increasing sampling duration.
Key words: species richness, Formicidae, sampling effort, Cape Floristic Region, pitfall
trapping.
INTRODUCTION
A fundamental element of conservation and
biodiversity management is information on species
richness, i.e. the number of species in a unit area or
assemblage (Gotelli & Colwell 2001; Cao et al. 2004;
Magurran 2004). Although biodiversity can be
measured in a variety of ways, the most commonly
used is species richness (Lande 1996; Gaston &
Spicer 2004) because it is relatively practical and
simple to measure in the field (Lande 1996; Gaston
& Spicer 2004). Vast amounts of species richness
information can be found in the literature and in
museums (Gaston & Spicer 2004). If the number
of individuals in an assemblage is fairly evenly
distributed between species, species richness can
provide a good surrogate measure for other bio-
diversity measures, such as genetic, organismal
and ecological diversity (Gaston & Spicer 2004).
Additionally, species richness is widely used by
managers, legislators and politicians, who often
inadvertently equate biodiversity to species richness
(Buchs 2003; Gaston & Spicer 2004). Species richness
estimates across time and space can be used to
determine other measures underlying conservation
strategies, such as species turnover rates, species
extinction and colonization (Cao et al. 2004).
Species richness and evenness values are also
commonly employed to compare sites and to
assess their conservation value, as well as to deter-
mine the effects of disturbances on biodiversity
(Longino 2000; Cao et al. 2004; Colwell et al. 2004).
Information on species richness is especially
valuable for helping to prioritize specific areas for
conservation efforts in regions which are highly
diverse and threatened by factors such as habitat
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destruction, invasive species and climate change
(Rodrigues & Gaston 2002; Rouget et al. 2003; Cao
et al. 2004; Magurran 2004; Opdam & Wascher
2004). One such area is the Cape Floristic Region
(CFR), South Africa, which is considered a global
biodiversity hotspot (Myers et al. 2000). Although
much is known about plant species richness in the
region (Cowling & Hilton-Taylor 1994), insect
diversity is poorly understood (Giliomee 2003).
Arthropods are, however, critically important in
the region, functioning as pollinators, seed
dispersers and natural predators (Donaldson et al.
2003; Giliomee 2003; Witt & Samways 2004),
and arthropod diversity information is therefore
invaluable for the conservation of biodiversity in
the region.
Species richness counts need to be accurate to
ensure confidence in conservation decisions and
to meaningfully compare sites (Gotelli & Colwell
2001). Although, species richness is the oldest and
simplest measure used to describe biodiversity, it
is notoriously difficult to obtain accurate measures,
particularly for arthropods (Colwell & Coddington
1994; Magurran 2004). Assemblages are often very
diverse and a large sampling effort is required to
represent all species (Magurran 2004). Assem-
blages frequently have a high proportion of rare
species, which are under-represented in samples
(Gotelli & Colwell 2001; Magurran 2004).
Owing to the problems associated with obtain-
ing accurate species richness measures, techniques
have been developed that provide comparable
richness estimates with quantified degrees of cer-
tainty for situations where sample representivity
is insufficient (Cao et al. 2004; Chao et al. 2005).
These techniques provide comparable richness
estimates where sample effort across sites is
unequal or insufficient (Colwell & Coddington
1994). Nonetheless, sampling diverse assemblages
with low evenness values, such as arthropod
assemblages, requires large sampling effort which
is highly resource intensive in terms of person
power, finances and time (Colwell & Coddington
1994; Sutherland 1996; Longino 2000; Colwell et al.
2004). At the same time, large samples result in
collection of more material than necessary, which
is not only time-consuming to sort, but also uneth-
ical (Jones & Eggleton 2000). Hence, there are
several important advantages to optimizing sam-
pling effort so that maximum sampling represen-
tivity is achieved with minimum sampling effort.
Most studies that aim to quantify the species
richness and composition of a region rely on
taxon-appropriate sampling methods replicated
within that particular region. In addition, bio-
diversity estimate studies, due to time constraints,
commonly sample on a single occasion, where the
timing of the sample coincides with the peak activity
period of the taxon of interest (Davis et al. 1999;
van Rensburg et al. 1999; McGeoch et al. 2002). This
study therefore aimed to determine the optimal
sampling effort in a given season, for a given
taxon in the CFR, namely ants (Hymenoptera:
Formicidae).
Ants form an important component of the fauna
of the CFR and fulfill a critical role as seed
dispersers for more than 20 % of the plant species
in the region (Johnson 1992). The most widely used
and standard method for trapping ground-
foraging ants is pitfall-trapping (Andersen 1986;
Southwood & Hendersen 2000; Parr & Chown
2001). Although this method is known to have
biases in estimating population parameters (James
2004), it is nonetheless reliable for trapping
epigaeic fauna and useful for comparative studies
(Samways 1990; Southwood & Hendersen 2000).
Increasing sampling effort using pitfall trapping
includes an increase in sampling intensity or an
increase in trapping duration (Delabie et al. 2000;
Brown et al. 2004; James 2004). An increase in
sampling intensity can be brought about by
increasing the sampling coverage (proportion of
sampling extent represented) and/or the sample
number within the extent of a given grain size, as
sampling intensity is given by the product of these
two (McGeoch & Gaston 2002). Increased duration
generally involves leaving the traps open for longer
periods of time, or temporal repetition of trapping.
Both of these measures increase sampling effort
and have been demonstrated to increase the
number of, especially rare, species captured
(Sutherland 1996; James 2004).
This study thus investigated sampling effort
options for maximizing ant species representivity,
i.e. obtaining a species list that is representative of
the ants in the area, when sampling a component
of the CFR, namely the lowland fynbos biome. The
aims were to determine, (i) whether doubling the
sampling duration results in a significant increase
in species richness, (ii) the relative effects of
increased spatial versus temporal sampling effort
on diversity estimates and (iii), what the effect of
an additional trapping method is, in this case tuna-
baits, on the species richness obtained.
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MATERIAL AND METHODS
Study site and sample design
This study took place on Elandsberg Private
Nature Reserve (33.27°S 19.03°E) and surrounding
Bartholomeus Klip Farm, near Hermon, Western
Cape Province.
The reserve, lying at the foothills of the Elands-
kloof Mountain range, was proclaimed in 1987
and encompasses approximately 3600 of the
5000 ha farm. The surrounding farmlands include
wheat fields, and cattle and sheep grazed areas.
Elandsberg has two main vegetation types,
namely Swartland Alluvium Fynbos and Swart-
land Shale Renosterveld, both of which are
critically endangered (Mucina & Rutherford
2004). Elandsberg receives a mean annual rainfall
of about 500 mm.
The sample design consisted of 10 grids, each
containing 10 pitfall traps spaced 10 m apart in two
rows (2 × 5). The position of each grid was ran-
domly chosen and recorded with a Garmin GPS.
Grids were chosen to represent the Elandsberg
area, including the reserve and natural remnants
scattered between wheat fields (Fig. 1). All grids
were at altitudes of between 71–170 m a.s.l. and
were placed 200 to 250 m apart.
Sampling
Sampling was conducted in summer from 20
February to 1 March 2004, which includes the peak
activity period for ants in the CFR (Johnson 1992).
The pitfall traps used were plastic containers (150
ml, 55 mm diameter, 70 mm deep) with screw-on
caps. These were dug in level with the surround-
ing soil surface. The pitfall traps were covered for
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Fig. 1. Map showing study grids at Elandsberg, Western Cape Province, South Africa.
the first five days, to reduce the digging-in effect
(Greenslade 1973), after which they were opened
for a period of five days per sampling event. To set
the traps, 50 ml of 50 % propylene glycol solution
was poured into the opened pitfalls (Bestelmeyer
et al. 2000). This preservative is non-toxic to verte-
brates (Bestelmeyer et al. 2000), and neither attracts
or repels ants (Abensperg-Traun & Steven 1995).
After the first sampling period of five days, pitfalls
were carefully removed and new traps were
inserted into the same holes and reset. Pitfalls
were set and removed in the same order over as
short a period as possible, typically between
10:00–15:00, to ensure that they were open for
equal lengths of time. The contents of the traps
were poured into a net and loose soil and propylene
glycol were gently rinsed off with water. The re-
maining individuals were then preserved in 70 %
alcohol.
Baiting was used as an additional sampling
technique for ants. Tuna was used, as this is the
most commonly used food substance to attract
ants (Bestelmeyer et al. 2000; Addison & Samways
2000). One teaspoon of shredded, tinned tuna was
placed 20–30 cm from a pitfall trap in each grid.
This was done after the first traps had been
removed and new ones inserted. The baits were
left for 45–60 min between 10:00 and 15:00 after
which all ants feeding on the tuna were collected
and placed in 70 % ethanol. Leaving baits for
longer does not increase the number of species
found (Delabie et al. 2000).
The fauna of both pitfall traps and baits were
identified under a Leica-M Series stereo-micro-
scope. The ants were identified to genus and
species level where possible, or assigned morpho-
species using Bolton (1994) and Hölldobler &
Wilson (1990). Voucher specimens of each species
collected were deposited at the University of
Stellenbosch.
Data analysis
All pitfall data were analysed at the grid level
(n = 10). To estimate sampling representivity
(Gotelli & Colwell 2001), rarefaction curves were
compiled separately for the first five-day, second
five-day and full 10-day data sets using EstimateS
V7, (Colwell 2005). Species rank abundance curves
were constructed (Magurran 2004) to compare the
rank abundance distributions of the first and
second trapping periods.
To investigate the effects of the three sampling
options, data were subdivided into different cate-
gories: (1) to investigate the effects of increased
sampling duration, pitfall data were divided into
first five days, second five days and a combined
10-day sampling period, using all 10 grids data.
(2) The effects of the increase in sampling intensity
were investigated using the mean of five randomly
chosen grids (five grids were randomly chosen
1000 times) and comparing the results obtained to
those of the full 10 grid data set, using only the first
five-day trapping period data. (3) To compare the
effects of increased sampling duration and inten-
sity, rarefaction curves were compiled using both
sample-based and individual-based rarefaction
curves (Gotelli & Colwell 2001). Sample-based
rarefaction curves, also known as expected accu-
mulation curves, were compiled using the analyti-
cally calculated Sobs (Mao Tao) of EstimateS,
which does not require resampling methods
(Colwell 2005). This was done for the first five,
second five and full 10-day sampling period data
sets. Note that due to the way in which rarefaction
curves are calculated, the mean of the randomly
chosen five grid data as well as that of the full 10
grid data, for the first five days, are given by the
first five-day curve. Sample-based rarefaction
curves were used to compare data sets on the basis
of species density, i.e. number of species per unit
area (Gotelli & Colwell 2001). To compare species
richness for a given number of individuals,
sample-based rarefaction curves were scaled by
individuals.
Additionally, a spatially constrained curve for
the total data set was generated manually, to
investigate the effect of spatial autocorrelation on
the rarefaction curves. This was done by starting at
a randomly selected grid (for example A) and then
determining the cumulative number of species for
the nearest neighbouring grid (for example C),
determined from the map of the GPS coordinates
(Fig. 1), followed by the next nearest grid and so
on. The process was repeated starting at each of
the 10 grids in turn. The mean values for each of
the 10 grid runs were then used to construct the
curve. The shapes of the rarefaction curves were
compared visually with that of the spatially con-
strained model. To formally test for the presence of
spatial autocorrelation in richness and abundance,
SAAP v 4.3 and Moran’s I were used (Wartenberg
1989).
To estimate true ant species richness for Elands-
berg, a series of nonparametric species estimators,
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provided by EstimateS, was used. This approach
was used because observed species richness
obtained from sampling is considered to provide a
biased estimate of true richness (Colwell &
Coddington 1994). Determining which of these
estimators is least biased and most accurate and
precise for the specific set of data is complex, and
dependent on factors such as community evenness
and sampling intensity (Brose et al. 2003). Colwell
& Coddington (1994) suggest that Chao 2 and Jack
2 (Jacknife 2) perform best for small sample sizes.
Michaelis-Menten Mean (MMMean) and inci-
dence-based coverage estimator (ICE) are two
additional estimators that perform well for small
samples sizes (Magurran 2004). Since datasets
differed in their underlying species abundance
distributions and, therefore, influenced the per-
formance of different estimators in different ways,
all four of the above estimators were used for
comparison (Brose et al. 2003). Species richness
estimators were calculated using 1000 randomi-
zations, with sample replacement. Although
randomisation without replacement provides a
more accurate species richness estimate, for statis-
tical comparison purposes using sample replace-
ment gives variances for the full number of
samples (Colwell 2005). The ICE values were then
also used in z-tests to determine significant differ-
ences between five and 10 days (both using 10
grids) and also five grids and 10 grids (using 10
days). The tuna-bait data are summarized in the
appendix, and were excluded from all the above
analyses.
RESULTS
In total, 8207 individuals, comprising five genera
and 42 species, were captured across all grids over
the 10-day sampling period (Appendix A). The first
and second trapping periods both yielded 38
species, with four species not shared between the
two. However, the second five-day sampling
period yielded fewer individuals than the first
(Appendix A). The highest species richness for a
grid was 18 and the lowest was six species. Ap-
proximate asymptotes to species richness were
reached (Fig. 2). Estimates of species richness
ranged between 43.55 ± 4.04 (ICE) and 48.52
(MMMean) (Table 1). All four species richness
estimators showed similar trends for species rich-
ness across the sampling options, with the first five
days having a marginally lower species richness
estimate than the second five days (Table 1).
The species captured in the first trapping period
showed a clear dominance structure, with Pheidole
sp. 1 being most abundant (Fig. 3). The relative
abundance distribution in the second trapping
period was similar to the first, although Pheidole
sp. 1 and Anoplolepis steingroeveri (Forel) were both
equally dominant. In the first five and second five
trapping days, 26 and 27 species, respectively, had
a relative abundance of less than 1 %.
Species accumulated more rapidly across samples
in the first trapping period than in the second
period. However, more species were found per
individual for the second compared to the first
trapping period (Fig. 2A). For an increase in
sampling duration (five days vs 10 days), species
richness increased from 38 to 42 species (or an
estimated 4.1 species increase using ICE) (Table 1),
which was a non-significant increase (z = –1.50, P
(one-tailed) = 0.067). An increase from one
randomly selected set of five grids to 10 grids using
all 10 days showed an estimated 10.72 species
increase (using ICE), which was significant (z =
–3.88, P (one-tailed) = 0.001).
Comparing sampling effort options, Fig. 4 shows
that increasing effort from a mean five-day,
five-grid pitfall sample leads to an almost identical
increase in species richness for both sampling
intensity (spatial, 38 species) and duration (tempo-
ral, 38.3 species). However, species turnover, or the
number of species not shared between replicates
was lower for temporal (first five days and second
five days) than for spatial (five randomly selected
grids and five remaining grids) replicates (Fig. 5).
Most of the species that were found in only one
replicate were also rare in the overall sampling
(Appendix A). Results of the spatial autocorre-
lation analysis showed that species richness and
abundances of sites closer together were not more
similar than would be expected by chance, as the
correlograms (for each species in each period and
in total) were non-significant (P > 0.05 in all cases).
The third sampling option, tuna-bait trapping,
added no new species to those already caught in
pitfall traps (Appendix A).
DISCUSSION
This study investigated three different sampling
options for increasing and ultimately maximizing
sampling representivity of the ant assemblage in a
low-lying area of the CFR. The results show that, at
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this local site scale, increases in sampling effort in
terms of increasing the sampling duration and
sampling intensity (number of sampling units in
an extent) result in a similar increase in ant species
richness captured. Thus both sampling options
appear to be equally effective for measuring species
richness. However, species shared between spatial
replicates was much lower than that between
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Fig. 2. Sample-based (A) and scaled by individuals (B) rarefaction curves for ant pitfall catches at Elandsberg over
two consecutive five-day periods, using Sobs (Mao Tao). SC is a spatially constrained model that was generated
manually.
Table 1. Ant species richness, number of individuals, number of species found only in one grid (unique species), and
species richness estimates based on incidence-based coverage estimator (ICE), Chao 2, Jackknife 2 and Michaelis
Menton Mean (MMMean).
First five days Second five days Total (10 days)
Observed species richness (S) 38 38 42
Number of individuals 5065 3142 8207
Number of unique species 4 ± 3.57 5.52 ± 4.56 4.48 ± 4.1
Species richness estimators ± S.D.
ICE 39.44 ± 3.46 40.59 ± 6.07 43.55 ± 4.04
Chao 2 39.25 ± 3.56 40.92 ± 6.07 46.01 ± 4.37
Jackknife 2 39.41 ± 6.56 39.98 ± 9.10 43.71 ± 7.91
MMMean 43.67 45.64 48.52
temporal replicates, indicating a higher turnover
between spatial replicates compared to temporal
ones.
Species richness of ants at Elandsberg was similar
to that of other studies conducted in the CFR using
pitfall trapping. Across 14 sites in the CFR moder-
ately infested with Acacia saligna, 47 Formicidae
species were found, using 10 pitfalls per site, 5 m
apart, left open for seven days (French & Major
2001). In the Proteoid Fynbos of the Cederberg,
using a pitfall sampling design much like the one
used in this study with sampling being represen-
tative of the area, 47 species were found (Botes
et al. 2006). In the Jonkershoek Valley, 45 species
were captured across six sites using 20 pitfalls per
site which were left open for one month in 24-hour
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Fig. 3. Formicidae species rank abundance bar charts for two consecutive five-day periods. Phei1 = Pheidole sp. 1,
Ocym1, 2 = Ocymyrmex sp. 1, 2; A.ste = Anoplolepis steingroeveri ; Tetr2, 7, 1 = Tetramorium sp. 2, 7, 1; Lepi2, 4 =
Lepisiota sp. 2, 4; Mono1, 8, 3 = Monomorium sp. 1, 8, 3; Mess2 = Messor sp. 2. The 26 species for which the relative
abundance was less than 1 % for both trapping periods are given in the last column (<1 %).
Fig. 4. Sample-based rarefaction curves showing the effects of increased sampling intensity and increased sampling
duration of Formicidae pitfall catches.Baseline = sampling for five days using five grids.Doubling sampling intensity =
sampling for five days using 10 grids. Doubling sampling intensity = sampling for 10 days using five grids and total =
sampling for 10 days using 10 grids.
intervals (Donnelly & Giliomee 1985). The sam-
pling conducted in this study is thus considered
effective as a means of estimating the local species
richness of Formicidae. Sampling during spring
may result in higher species richness for Elands-
berg, however species richness of samples was
nonetheless typical for the CFR and hence
sampling can be considered to approximate true
species richness for the area.
Comparing the two consecutive five-day trap-
ping periods, more individuals were captured
during the first trapping period than in the second
trapping period. The number of species was the
same for both trapping periods, therefore resulting
in species accumulating faster per number of indi-
viduals for the second trapping period compared
to the first. Also, the second trapping period had
many more species caught in only one grid, i.e.
more unique species. The reason for lower numbers
of individuals during the second period may be
a trapping-out effect (Bestelmeyer et al. 2000).
However, the cooler weather conditions during
the second trapping period (minimum 11 °C and
rain on one day) are likely to have reduced ant
foraging activity (Bestelmeyer et al. 2000). The first
trapping period, by contrast, had temperatures
greater than 30 °C, favouring thermophilic species
such as Ocymyrmex spp (Hölldobler & Wilson
1990).
Comparing the rarefaction curves of the five versus
10 grids (using the first five days’ data) and first
five days and 10 days (using five grids) permitted a
direct comparison of the effect of a doubling in
sampling duration with that of doubling in spatial
replicates. The results showed an equal increase in
species richness for both sampling options, but a
greater number of species were replaced between
spatial replicates than between temporal repli-
cates. This turnover was greater than could be
explained by spatial autocorrelation alone, as the
latter analysis was non-significant. This was also
apparent in the curve generated by the spatially
constrained model, where species accumulated
more rapidly in the rarefaction curves than the
spatially constrained model predicted. Hence the
spatial turnover in species was apparently deter-
mined more by habitat heterogeneity than by
spatial autocorrelation.
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Fig. 5. Number of Formicidae species for one temporally replicated set and two spatially replicated sets. Spatial
replicates were obtained by two random selections of five grids and using the remaining five to complete the set.
Species found only in first five days (temporal replicates) or randomly selected five grids (spatial replicates)
Species found only in second five days (temporal replicates) or remaining five grids (spatial replicates),
Shared species, i.e. species found in both first and second five days (temporal replicates) and species found
in both five-grid replicates (spatial replicates).
The greater species turnover between spatial
replicates compared to temporal replicates indi-
cates that if sampling efforts in this area were to be
increased further, increasing spatial replicates is
likely to be more effective than relative increases in
the number of sampling days within a season. A
study aimed at comparing various methods and
sampling efforts for collecting ants in the Brazilian
cocoa plantations, supports this idea. Increasing
the sampling duration from 24 hours to seven
days, for 10 samples, led to a 0.6 % increase in the
total estimated species richness. However, increas-
ing the number of samples over a seven-day
period from 10, to 20 and 40 led to a 15.2 % and
35.9 % increase in total estimated species richness,
respectively (Delabie et al. 2000). This suggests
that our finding applies more generally.
The third technique, implementing an addi-
tional collecting method, although recommended
when sampling invertebrate assemblages (New
1998; Bestelmeyer et al. 2000), did not trap any new
species. This was also found in a previous study in
the CFR where various baits, including banana/
rum mixture, rotten pork and human faeces were
found to be ineffective for trapping additional
species (Koen & Breytenbach 1988). Ineffective
trapping with tuna-bait could result from their
being monopolized by mass-recruiting dominant
species (Bestelmeyer et al. 2000), which are already
present in pitfall traps. Tuna-baits were not a
successful additional method to use with pitfall
trapping.
It is important to note that this study was not
aimed at catching all the species at the site, but
rather at maximizing richness for a set effort. In
order to obtain a complete estimate of the species
richness of an area, sampling would have to be
conducted throughout the year (New 1998; James
2004). This would ensure that species that are
highly seasonal would also be captured (New
1998; Delabie et al. 2000; Magurran 2004). However
due to time constraints and limited resources,
species richness measures in comparative studies
are most often obtained using a single sampling
period and trapping method (McGeoch et al. 2002).
In conclusion this study shows that sampling
efforts of ants in the CFR are maximized by
increasing the spatial sampling intensity rather
than increasing sample duration. Therefore, it is
more beneficial to sample using more grids than to
sample over a longer time interval. Studies such as
this are important for increasing the efficiency of
sampling.
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Appendix A. Formicidae species and number of individuals collected using pitfall traps at Elandsberg over a 10-day
period. Symbols * = only present in first five days,° = only present in second five days. 1An additional 134 individuals
were caught using tuna-bait trapping. 2One individual was caught using tuna-bait trapping. 3An additional 275 individ-
uals were caught using tuna-bait trapping.
Species First five days Second five days Total (10 days)
Dolichoderinae
Technomyrmex sp. 1 * 5 0 5
Dorylinae
Dorylus helvolus (Linneaus) ° 0 1 1
Formicinae
Anoplolepis steingroeveri (Forel) 874 709 15831
Anoplolepis sp. 1 18 2 20
Anoplolepis sp. 3 4 6 10
Camponotus fulvopilosus (DeGeer) 7 2 9
Camponotus sp. 1 6 4 10
Camponotus sp. 2 4 6 102
Camponotus vestitus (F. Smith) 15 21 36
Camponotus mystaceus (Emery) ° 0 2 2
Camponotus sp. 5 2 1 3
Camponotus sp. 6 1 1 2
Lepisiota sp. 2 281 203 484
Lepisiota sp. 3 12 1 13
Lepisiota sp. 4 90 26 116
Lepisiota sp. 5 12 18 30
Myrmicinae
Crematogaster sp. 1 20 3 23
Messor sp. 1 18 11 29
Messor capensis (Mayr) 51 48 99
Monomorium sp. 1 202 128 330
Monomorium sp. 2 * 3 0 4
Monomorium sp. 3 39 61 100
Monomorium sp. 4 1 3 4
Monomorium sp. 5 * 13 0 13
Monomorium havilandi (Forel) ° 0 1 1
Monomorium sp. 7 38 23 61
Monomorium sp. 8 57 73 130
Ocymyrmex sp. 1 1029 481 15101
Ocymyrmex sp. 2 351 194 545
Pheidole sp. 1 1173 717 18903
Rhoptromyrmex sp. 1 6 2 8
Tetramorium sp. 1 57 20 77
Tetramorium quadrispinosum (Emery) 499 292 791
Tetramorium sp. 3 44 13 57
Tetramorium sp. 5 10 12 22
Tetramorium sp. 7 95 39 134
Tetramorium sp. 8 4 2 6
Tetramorium sp. 9 5 1 6
Tetramorium sp. 10 * 1 0 1
Cardiocondyla sp. 1 ° 0 1 1
Ponerinae
Anochetus levaillanti (Emery) 1 1 2
Pachycondyla sp. 1 17 13 30
Total 5065 3142 8207
